Thin composite films of poly (3,4-ethylenedioxythiophene) (PEDOT)/Au were obtained by a vaporphase polymerization technique using HAuCl 4 as an oxidant on the PET film substrate. The PEDOT/Au films were synthesized with metallic gold originating from the redox reaction between 3,4-ethylenedioxythiophene (EDOT) and Au ions. The formation of the PEDOT/Au film was confirmed by UV-vis absorption spectroscopy and scanning electron microscopy (SEM). The reduction to zero-valent gold was confirmed by X-ray spectrometer (EDX) and X-ray diffraction (XRD). In addition, the enhancement of the thermal stability of the PEDOT/Au film was studied by measuring the change in the conductivity at high temperature. The conductivities of the PEDOT films prepared using FTS and HAuCl 4 were 260 and 200 Scm −1 and their thicknesses were 100 and 120 nm, respectively.
INTRODUCTION
In the past few decades, there has been increasing interest in using conducting polymers for electronic and optical devices, such as light-emitting diodes and molecular electronic devices. Among the various conducting polymers, poly(3,4-ethylenedioxythiophene) (PEDOT) is widely used in the manufacture of polymer light-emitting diodes (PLEDs) and has a number of attractive properties that make it suitable for many applications such as displays, smart windows, sensors, capacitors, batteries, and photovoltaic devices.
1-3 However, the long-term stability in ambient environments have always been an inherent problem for doped conjugated polymers, and the lack of stability is often the factor limiting the practical use of these materials as electronic conductors.
4 Even though the PEDOT is rather stable in the doped state as compared with other conjugated polymers, recent reports in the literature indicate that the degradation of the electronic devices may be at least partially due to that of the PEDOT itself. Therefore, the enhancement of the stability is one of the important issues in this research area.
In order to improve the stability, various composites of a conducting polymer and metal have been studied. The electrical reduction of metal ions is one of the usual ways * Author to whom correspondence should be addressed.
of incorporating metal particles into a polymer material. For example, Ilieva and his co-workers investigated the electrochemical reduction of copper ions in PEDOT coated electrodes by means of galvanostatic experiments and cyclic voltammetry.
6 By imbedding metal particles into the polymer matrix, a metal-polymer complex was formed.
7-9 Chen et al. synthesized Ag/polypyrrole nanocomposites via the in situ chemical oxidation polymerization of pyrrole based on a mercaptocarboxylic acid capped Ag nanoparticles colloid.
10 11 A gold nanoparticles/polypyrrole bi-layer film was fabricated through a solution based seeding process.
12 13 In our previous work, PEDOT/Au nanocomposites were prepared using a redox cycle system in solution.
14 In the redox system, PEDOT films in the neutral state reacted with AuCl 3 producing an oxidized PEDOT film, what Au nanoparticles were collectively deposited onto the films. There exist only a few works on the preparation of metal/conducting polymer films. By using a metal-oxidizing agent in a one-step reaction, these films can be used to prepare novel structures composed of both metal nanoparticles and a conducting polymer.
Herein, we report the use of HAuCl 4 as an oxidant for the chemical synthesis of a PEDOT film containing gold nanoparticles and the formation and characteristics of the Au nanoparticles-incorporated PEDOT film (PEDOT/Au).
